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VEHICULAR TWO- WHEEL DRIVE AND 
FOUR-WHEEL DRIVE SWITCHING SYSTEM 



BACKGROUND OF THE INVENTION 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] The present application claims priority under 35 USC 1 19 to Japanese 
Patent Application Nos. 2001-025669 filed on February 1, 2001; 2001-025670 filed 
on February 1, 2001 and 2001-312768 filed on October 10, 2001 the entire contents 
thereof are hereby incorporated by reference. 

Field of the Invention 
10002] The present invention relates to a vehicular two-wheel drive and four- 
wheel drive switching system. 

Description of Background Art 
[0003] Heretofore, a vehicle is known in which two-wheel drive can be switched 
to four-wheel drive. 

[0004] Figs. 4 and 5 show an example of the above-mentioned vehicle. A vehicle 1 
is substantially composed of a body frame 3 with an engine 2 mounted in the center. A 
front wheel 4 and a rear wheel 5 are arranged on both sides of the fi-ont and the rear of 
the body fi-ame 3. A steering handlebar 6 is arranged above the fi-ont of the body frame 
3 for steering the front wheel 4. A fiiel tank 7 is located above the engine 2 and 
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attached to the body frame 3. A seat 8 is attached to the rear of the fuel tank 7. 

[0005] As shown in Fig. 5, each front wheel 4 is supported by a suspension system 

9 that is provided on both sides of the front of the body frame 3 so that each front 
wheel can be vertically moved. Each rear wheel 5 is supported by a suspension system 

10 that is provided on both sides of the rear of the body frame 3 so that each rear 
wheel can be vertically moved. 

[0006] A final reduction gear for front wheels 13 and a final reduction gear for rear 
wheels 14, respectively, connected to the engine 2 via propeller shafts 11 and 12 are 
provided in the center of the front and the center of the rear, respectively, of the body 
frame 3. The right and left front wheels 4 and the right and left rear wheels 5 are 
respectively connected to the final reduction gear for the front wheels 13 and the final 
reduction gear for the rear wheels 14. 

[0007] A two-wheel drive and four-wheel drive switching system for switching a 
rear-wheel drive to a four-wheel drive by disconnecting the motive power to be 
transmitted to the front wheels 4 or transmitting motive power to the front wheels 4 is 
provided between the final reduction gear for the front wheels 13 and the propeller 
shaft 11, for example. In the alternative, the two- wheel drive and four-wheel drive 
switching system is provided between the rear propeller shaft 12 and the final 
reduction gear for the rear wheels 14, and the front- wheel drive and the four-wheel 
drive may be also switched. 

[0008] The switching of the type of drive is suitably performed by a driver 
according to the state of the road surface and the type of desired traveling. 
[0009] For example, a two-wheel drive and four-wheel drive switching system 
having the structure shown in Fig. 6 is proposed. 

[0010] The two- wheel drive and four-wheel drive switching system 15 in Fig. 6 is 
composed of two input shaft components 16a and 16b formed by axially dividing the 
input shaft 16 of the final reduction gear for the front wheels 13 into two and matched 
on the same axis and a switching unit 17 for engaging or disengaging thereof 
[0011] To describe in detail, a cylindrical positioning protrusion 18 is provided in 
the center of the end face of the input shaft component 16a located on the side of the 
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final reduction gear for the front wheels 13. A positioning concave portion 19 is 
provided into v^hich the positioning protrusion 18 is fitted so that the positioning 
protrusion can be turned. The positioning concave portion 19 is formed in the center 
of the end face of the input shaft component 16b. Both input shaft components 16a 
and 16b are positioned on the same axis and are connected so tiiat they can be 
relatively turned by matching both input shaft components 16a and 16b so that the 
positioning protrusion 18 and the positioning concave portion 19 fit together. 
[0012] Splines SI and S2 are formed on the respective peripheral faces of the 
respective matched parts of both input shaft components 16a and 16b and the 
switching unit 17 is provided so that it surrounds the matched parts. 
[0013] This switching unit 17 includes a switching ring 20 on the inner surface of 
which a spline is formed, which is fitted to the respective matched parts of both input 
shaft components 16a and 16b so that the switching ring can be slid. The spline is 
engaged with or is disengaged from the respective splines SI and S2. A drive 
mechanism 21 formed by a solenoid is provided for selectively moving the switching 
ring 20 to a position in which the spline is engaged with only one input shaft 
component 16a or a position in which the spline is simultaneously engaged with the 
splines SI and S2 of both input shaft components 16a and 16b by sliding the 
switching ring 20 in the axial direction of both input shaft components 16a and 16b. 
[0014] The two- wheel drive and four-wheel drive switching system 15 configured 
as described above is turned to a two-wheel drive in which only the rear wheels are 
driven by moving the switching ring 20 in one direction by the drive mechanism 21, 
engaging it with only one input shaft component 16a and disconnecting the 
transmission of the driving force to the front wheels 4. The switching system 15 is 
turned to a four-wheel drive in which driving force is transmitted to the front wheels 4 
and the front wheels 4 and the rear wheels 5 are simultaneously driven by engaging 
the switching ring 20 with the other input shaft component 16b in a state in which the 
switching ring is engaged with one input shaft component 16a by sliding the 
switching ring 20 and hereby, engaging both input shaft components 16a and 16b. 
[0015] The two- wheel drive/four-wheel drive mode shifting device 15 in such a 
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construction takes the two- wheel drive mode in which only rear wheels are driven by 
moving the switching ring 20 in one direction by the drive mechanism 21 into 
engagement only with one of the input shaft components 16a to block distribution of 
drive power to the front wheel 4, and takes the four-wheel drive mode in which the 
front wheels 4 and the rear wheels 5 are simultaneously driven by sliding the shift ring 
20 into engagement with the other input shaft components 16b while being engaged 
with one of the input shaft components 16a, whereby both of the input shaft 
components 16a, 16b are connected and thus drive power is distributed also to the 
front wheel 4. 

[0016] However, such a conventional type two-wheel drive and four-wheel drive 
switching system 15 has the following problems that require improvement. 
[0017] That is, there is a problem that when there is a difference in the peripheral 
speed between the front wheel 4 and the rear wheel 5 in switching drive types, 
engagement between the switching ring 20 and the input shaft component 16b does 
not fiinction and switching may be disabled. 

[0018] Even if switching is completed, there is also a problem that the splines 
collide in switching which results in the generation of noise. 

[0019] To solve such problems, a mechanism for synchronizing (aligning) the 
spline of the switching ring 20 and the spline of the input shaft component 16b is 
required. The structure becomes complex when the two-wheel drive and the four- 
wheel drive switching system 15 is built. The new mechanism that is required is 
greatly changed from the existing structure. 

[0020] In the meantime, there is a problem wherein the propeller shaft of the 
engine 2 connected to the input shaft component 16b has a different form when the 
two- wheel drive and four-wheel drive switching system 15 is mounted on a different 
vehicle from the vehicle 1. The form of the two-wheel drive and four-wheel drive 
switching system 15 also is required to be changed. 

SUMMARY AND OBJECTS OF THE INVENTION 
[0021] The invention is made to solve such conventional problems and to provide 
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a vehicular two-wheel drive and four-wheel drive switching system which hardly 
generates any noise and which can be applied to a different type of vehicle with a 
small structural change. 

[0022] The problem is tiiat when switching the drive mode, there is a case where 
the switching ring 20 and the input shaft components 16b cannot be engaged 
successfully at the slightest difference in peripheral velocity between Ae front wheel 4 
and the rear wheel 5, and thus the mode cannot be switched. 

[0023] On the other hand, though both of the two-wheel drive/four-wheel drive 
mode shifting device 15 and the front wheel final decelerator 13 must be lubricated, 
the two-wheel drive/four-wheel drive mode shifting device 15 is independently 
lubricated in the related art. 

[0024] However, in such a lubricating method, since the two-wheel drive/four- 
wheel drive mode shifting device 15 and the front wheel final decelerator 13 are 
separately lubricated, lubricant must be provided separately, which leads to an 
increase in the cost of the vehicle. 

[0025] With such problems in the related art in view, it is an object of the present 
invention to provide a two-wheel drive/four-wheel drive mode shifting device for 
vehicles of a simple construction, which can be built-in with a least amount of 
modification of the existing construction, generates little noise, and has a sinq)lified 
lubricating construction at the operating portion. 

[0026] A vehicular two-wheel drive and four-wheel drive switching system 
according to the present invention is provided with a switching unit provided on either 
side of the power transmission mechanisms, respectively, provided between an engine 
and front wheels and between the engine and rear wheels for transmitting power in the 
power transmission mechanism or disengaging flie transmission of power. A driving 
shaft is connected to the drive side. A driven shaft is provided so that the driven shaft 
can be relatively turned for the driving shaft. An outer ring is connected to the driving 
shaft in a state in which relative turning is contained. An inner ring is inserted into the 
outer ring and connected to the driven shaft in a state in which relative turning is 
contained. A plurality of engaging/disengaging members are provided in a clearance 
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between the outer ring and the inner ring for engaging or disengaging the outer ring 
and the inner ring by fitting or disengaging the plurahty of engaging/disengaging 
members to/from the respective opposite surfaces. A switching mechanism is provided 
for selectively positioning the engaging/disengaging members in a position in which 
the driving shaft and the driven shaft are connected and in a position in which they are 
disconnected so as to achieve the above-mentioned object. The outer ring is axially 
divided into two to be a first outer ring and a second outer ring. The first outer ring 
and the second outer ring are connected via splines provided at respective ends in a 
state in which relative turning is contained. The driving shaft is connected to the 
second outer ring via the spline in a state in which relative turning is contained. 
[0027] A vehicular two-wheel drive and four-wheel drive switching system 
according to the present invention includes a fitting member provided between the 
first outer ring and the second outer ring, respectively, that is fitted to splines for 
engaging the first outer ring and the second outer ring for containing the axial relative 
movement of the first outer ring and the second outer ring. 

[0028] A vehicular two-wheel drive and four-wheel drive switching system 
according to the present invention includes a sealing ring that is provided between the 
first outer ring and the second outer ring, respectively. 

[0029] A vehicular two-wheel drive and four-wheel drive switching system 
according to the present invention includes a positioning part to which the end of the 
driving shaft that is touched is formed in the center of the second outer ring. 
[0030] In order to achieve the above-described object, the two-wheel drive/four- 
wheel drive mode switching device for vehicles according to the present invention 
includes a switching unit provided on one of the power transmission mechanisms 
provided between the engine and the front wheel and between the engine and the rear 
wheel for connecting and disconnecting transmission of power in the power 
transmission mechanism, respectively. The shifting unit includes a drive shaft 
connected to the driving means. A driven shaft is fitted to the drive shaft with an 
annular clearance defined therebetween. A plurality of engaging/disengaging members 
are interposed in the clearance defined between the drive shaft and the driven shaft for 
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connecting and disconnecting the drive shaft and the driven shaft by being engaged 
and disengaged with these opposed surfaces. A switching mechanism is provided for 
selectively placing the engaging/disengaging members between the position at which 
the drive shaft and the driven shaft are connected and the position at which the same 
are disconnected. A casing is provided for enclosing these components. The casing is 
mounted on the final decelerator connected to the driven shaft. A communicating 
section that brings the casing and the final decelerator into communication with each 
other is formed between them. An oil seal is provided on the opposite side of the 
driven ishaft from the portion formed with a communicating section. 
[0031] The two-wheel drive/four-wheel drive mode shifting device for vehicles 
according to the present invention includes an oil filter that is formed at the 
communicating section between the casing and the final decelerator. 
[0032] The two-wheel drive/four-wheel drive mode shifting device for vehicles 
according to the present invention includes the casing that is mounted on the final 
decelerator along the substantially horizontal direction, and the commimicating 
sections that are provided at two positions on the upper and the lower portions of the 
casing. 

[0033] The two-wheel drive/four-wheel drive mode shifting device for vehicles 
according to the present invention include an injection for injecting an amount of a 
lubricant that is preset so that the engaging/disengaging member located at the lowest 
position out of the plurality of engaging/disengaging members is immersed in 
lubricant injected into the final decelerator and the shifting unit. 
[0034] Further scope of applicability of the present invention will become 
apparent from the detailed description given hereinafter. However, it should be 
understood that the detailed description and specific examples, while indicating 
preferred embodiments of the invention, are given by way of illustration only, since 
various changes and modifications within the spirit and scope of the invention will 
become apparent to those skilled in the art from this detailed description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0035] The present invention will become more fully understood from the detailed 
description given hereinbelow and the accompanying drawings which are given by 
way of illustration only, and thus are not limitative of the present invention, and 
wherein: 

[0036] Fig. 1 is a sectional view showing one embodiment of the invention; 
[0037] Fig. 2 is a longitudinal section showing the main part illustrating the 
embodiment of the invention; 

[0038] Fig. 3 is an enlarged sectional view showing the main part for explaining 
the operation of a drive switching system of the invention; 

[0039] Fig. 4 is a side view showing an example of a vehicle provided with the 
two-wheel drive and four-wheel drive switching system; 

[0040] Fig. 5 is a plan view for explaining the body configuration of the vehicle; 
[0041] Fig. 6 is a sectional view showing the main part of one structural example 
of a conventional type two- wheel drive and four-wheel drive switching system; 
[0042] Fig. 7 is a cross-sectional view showing another embodiment of the present 
invention; 

[0043] Fig. 8 is a longitudinal cross-sectional view showing a further embodiment 

of the present invention; and 

[0044] Fig. 9 is a lateral cross section of the principal portion of the embodiment 
as illustrated in Fig. 8. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0045] Referring to Figs. 1 to 3, one embodiment of the invention will be 
described below. 

[0046] As primary components of a vehicle are common to those in Figs. 4 and 5 
in the following description, the description is made using the same reference 
numbers and is simplified. 

[0047] As illustrated in Fig. 1, a two- wheel drive and four-wheel drive switching 
system 30 (hereinafter called a drive switching system) is provided in a power 
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transmission device provided between the front wheels 4 and an engine 2. The 
switching system 30 is formed by a switching unit 31 for transmitting power in the 
power transmission mechanism or disconnecting the transmission of power. The 
switching unit 31 is substantially composed of a driving shaft 32 connected to the 
drive side, a driven shaft 33 fitted to the driving shaft 32 via an annular clearance gap. 
A plurality of engaging/disengaging members 34 are provided in the clearance 
between the drive shaft 32 and driven shaft 33 for engaging or disengaging the drive 
shaft 32 and driven shaft 33 by being engaged or disengaged with the opposite faces. 
A switching mechanism 35 is provided for selectively positioning the 
engaging/disengaging members 34 in a position in which the drive shaft 32 and the 
driven shaft 33 are connected and in a position in which they are disconnected. A 
casing 36 is provided for surroimding these components. 

[0048] Next, to describe the details of these, in this embodiment, a cylindrical 
outer ring 37 that protrudes on the side of the engine 2 is provided via a bearing 38 in 
the casing 36 so that the outer ring can be turned. 

[0049] This outer ring 37 is axially divided into two halves in the axial direction 
and comprises a first outer ring 37a and a second outer ring 37b. The first outer ring 
and the second outer ring are connected via a spline 60 provided at the respective ends 
so that they can be integrally turned as a single unit. 

[0050] A spline 39 is formed on the inner peripheral surface of the end on the side 
of the engine 2 of the second outer ring 37b. The driving shaft 32 and the second outer 
ring 37b are connected by inserting the driving shaft 32 into the second outer ring 37b 
so that tibe driving shaft and the spline 39 are engaged. 

[0051] A cylindrical inner ring 40 is arranged inside the outer ring 37 via a circular 
interval of predetermined width between the inner ring and the inner surface of the 
outer ring 37. 

[0052] A spline 41 is formed on the inner surface of the inner ring 40 and the 
driven shaft 33 inserted in the casing 36 is connected to the inner ring 40 via the 
spline 41. 

[0053] An intermediate part in the longitudinal direction of the driven shaft 33 is 
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supported by a bearing 42 attached to the casing 36 so that the intermediate part can 
be turned. 

[0054] A bevel gear 43 is integrated with the end of the driven shaft 33 and is 
engaged with a ring gear 44 of the final reduction gear for the front wheels 13. 
[0055] The plurality of engaging/disengaging members 34 forming a part of the 
switching unit 3 1 are, respectively, formed by a plurality of rollers arranged in parallel 
with the axis of the outer ring 37 as shown in Figs. 1 and 2. The switching mechanism 
35 is composed of a retainer 45 holding the engaging/disengaging member 34 so that 
it can be turned and mounted on the outer ring 37 so that the retainer can be relatively 
turned (can be relatively moved around the axis). A cam 46 is formed on the surface 
of the inner ring 40 for moving the engaging/disengaging member 34 in the radial 
direction in association with the relative movement with regard to the retainer 45. 
[0056] An electromagnetic clutch 47 that forms the switching mechanism 35 for 
fixing or disengaging the retainer 45 and the outer ring 37 is provided at the end 
located inside the casing 36 of the outer ring 37. 

[0057] This electromagnetic clutch 47 is composed of a clutch plate 48 provided 
between the retainer 45 and the outer ring 37 and an electromagnetic coil 49 for 
pressing or disengaging the clutch plate 48. 

[0058] This electromagnetic coil 49 is brought into a connected state by exciting 
the clutch plate 48 and hereby, the retainer 45 and the outer ring 37 are fixed so that 

they cannot be relatively turned. 

[0059] The electromagnetic coil 49 is formed annular, is housed in a housing 50 
similarly formed in an annular shape. An iron core and the housing 50 are attached to 
the casing 36 by mounting the housing 50 on the casing 36 so that the housing 
surroimds the driven shaft 33. 

[0060] The outer ring 37, the mner ring 40 and the switching mechanism 35 are 
built in the casing 36 into a unit. As shown in Fig. 1, in a state in which the driven 
shaft 33 is mounted, the casing 36 is attached to the final reduction gear for the front 
wheels 13 by being bolted on the case of the final reduction gear for the front wheels 
13. 
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[0061] A control unit 51 for controlling turning it on or off and a power source 52 
for supplying the driving power of the electromagnetic coil 49 are connected to the 
electromagnetic coil 49. 

[0062] In the meantime, in this embodiment, an oil seal 61 for separating the 
switching mechanism 35 and the inside of the casing of the final reduction gear 13 is 
provided around the driven shaft 33 and between the bearing 42 and the switching 
mechanism 35. An oil seal 62 for shielding the inside of the switching unit 31 and 
space on the side of the driving shaft 32 is provided between the end of the driven 
shaft 33 and the inside of the end of the inner ring 40 for blocking the inside of the 
shifting unit 3 1 off the space on the side of the drive shaft 32. 

[0063] The switching unit 31 is sealed by both oil seals 61 and 62 by the 
configuration as described above and is made independent of the other actuating part 
such as the final reduction gear 13. hi this arrangement, the interior portions of the 
final decelerator 13 and the shifting unit 31 are brought into communication and each 
formed into a sealed construction. 

[0064] Further, a dust seal 63 is provided between the first outer ring 37a and the 
inner peripheral surface of the end of the casing 36 so that clearance is sealed, dust 
and other articles are prevented from entering the casing 36. A fitting member 64 is 
fitted into the spline 60 of the second outer ring 37b fitted to the outer ring 37a and 
formed by a ring C for containing the axial relative movement that is provided relative 
to the furst outer ring 37a. 

[0065] A sealing ring 65 is provided in a part in which the first outer ring 37a and 
the second outer ring 37b are fitted. 

[0066] Further, in this embodiment, the end of the driving shaft 32 is touched to 
the center of the second outer ring 37b, a positioning part 66 for positioning the 
driving shaft 32 is formed and a vent hole 67 is formed in the center of the positioning 
part 66. 

[0067] The drive switching system 30 according to this embodiment and 
configured as described above disconnects the supply of current to the 
electromagnetic coil 49 to release the transmission of the driving force to the front 
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wheels 4 and releases the fixation of the retainer 45 and the outer ring 37 by the 
electromagnetic clutch 47. 

[0068] As shown in Fig. 3A, the engaging/disengaging member 34 is moved to the 
position on the bottom of the cam 46 and is held in a position apart firom the outer ring 
37. 

[00691 As a result, the outer ring 37 and the inner ring 40 are disconnected, the 
turning of the driving shaft 32 is prevented fi-om being transmitted to the driven shaft 
33 and the drive of tiie front wheels 4 is stopped. 

[0070] To realize four-wheel drive, the retainer 45 is fixed to the outer ring 37 by 
supplying current to the electromagnetic coil 49 and connecting the elech-omagnetic 
clutch 47. 

[0071] The engaging/disengaging member 34 held by the retainer 45 is moved 
together with the outer ring 37, as shown in Fig. 3B. is moved to the position of the 
top of the cam 46 formed on the inner ring 40 and is touched to the inner surface of 
the outer ring 37. 

[0072] As a result, the outer ring 37 and the inner ring 40 are connected via the 
engaging/disengaging member 34, hereby, the driving shaft 32 and the driven shaft 33 
are connected. 'Riming of the driving shaft 32 is transmitted to the driven shaft 33 and 
the drive of the front wheels 4 is started. 

[0073] In the drive switching system 30 equivalent to this embodiment and 
configured as described above, as the engaging/disengaging member 34 is brought 
into a state in which power can be transmitted by being put between the outer ring 37 
and the inner ring 40, the percussive sound is exttemely small and as a result, the 
generation of noise in svwtching the types of drive can be inhibited. 
[0074] As the switching unit 31 is united and can be mounted by fixing the 
switching unit 31 to the fmal reduction gear for the front wheels 13, it can be built 
without a large rearranging of existing structure. 

[0075] The driving shaft 32 and the driven shaft 33 can be connected and 
disconnected even if there is difference in peripheral speed between the front wheel 4 
and the rear wheel 5. Therefore, it is not necessary to provide a complex auxiUary 
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mechanism such as a synchronization mechanism, the configuration is also simplified. 
[0076] In this embodiment, the drive switching system 30 is sealed by both oil 
seals 61 and 62 and hereby, the drive switching system 30 can be individually 
lubricated by lube oil different from the other actuating part. In this embodiment, 
communication between the drive mode switching system 30 and the final decelerator 
13 via the communicating section 61 enables circulation of lubricant between these 
members for lubricating them. 

[0077] Therefore, the drive switching system 30 can be lubricated by an optimum 
lubricating method (for example, lubrication by grease) and the function can be 
sufficiently secured. Accordingly, lubrication between the drive mode switching 
system 30 and the final decelerator 13 can be performed by common lubricant, which 
results in simplification of the lubricating construction, 

[0078] Further, as the dust seal 63 for sealing the end of the casing 36 is provided 
between the casing 36 forming the drive switching system 30 and the outer ring 37 
inserted into the casing 36 from the end, dust and water are prevented from entering 
the casing 36. The soundness of the drive switching system 30 can be secured. The 
sealing performance of the drive switching system 30 is further enhanced and the 
independence of lubrication can be secured. 

[0079] In case the drive switching system is apphed to a different type of vehicle, 
the change of the form of the driving shaft 32 is enabled by changing the form of the 
second outer ring 37b, as a result, the change is promptly enabled by a small structural 
change and the flexibility of the system is greatly improved. 

[0080] As an opening is secured in a position close to the mechanism of the 
switching unit 31 in assembling because the outer ring 37 is axially divided into two, 
the assembly of the mechanism is facilitated. 

[0081] The form and the dimension of each component in the embodiment are an 
example and can be variously changed according to the requirement of design, 
[0082] hi this embodiment, communication between the drive mode shiftmg 
device 30 and the final decelerator 13 via the communicating section 61 enables 
circulation of lubricant between these members for lubricating them. 
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[0083] Accordingly, lubrication between the drive mode shifting device 30 and the 
final decelerator 13 can be performed by common lubricant, which results in 
sin^lification of the lubricating construction. 

[0084] In addition, the provision of the dust seal 63 for closing the end of the 
casing 36 between the casing 36 that constitutes a drive mode shifting device 30 and 
the outer ring 37 to be inserted into the casing 36 from the end thereof which prevents 
dust, water, or the like from entering into the casing 36, thereby ensuring the structural 
integrity of the drive mode shifting device 30 and the fmal decelerator 13. 
[0085] The configurations, dimensions and the like of each component in this 
embodiment are to be taken as an example, and thus various modifications are 
possible according to the design requirements and the like. 

[0086] For example, the communicating section 61 shown in the above-described 

embodiment may be provided with an oil filter 64 as shown in Fig, 7. 

[0087] In this arrangement, dirt, cutting chips, or the like produced at the drive 

mode shifting device 30 and the final decelerator 13 are prevented from being 

circulated with lubricant, thereby preventing deterioration of lubricant. 

[0088] For example, the communicating section 61 shown in the above-described 

embodiment may be provided with an oil filter 64 as shown in Fig. 7. 

[0089] As shown in Fig. 8 and Fig. 9, it is also possible to mount the casing 36 to 

the final decelerator 13 along a substantially horizontal direction, and to provide the 

communicating sections 61 at two positions (61a, 61b) on the upper and lower 

portions of the casing 36. 

[0090] Then, as shown in Fig. 8, the injection amount of lubricant is preset so that 
the liquid surface L of lubricant injected into the final decelerator 13 and the shifting 
unit 31 comes above the engaging/disengaging member 34 at the lowest position of 
the plurality of engaging/disengaging members 34. 

[0091] In this arrangement, the lubricant is scraped upward by the upward 
movement of the engaging/disengaging member 34 along with the rotation of the 
outer ring 37 during driving of the vehicle, and thus the lubricant is uniformly 
dispersed to lubricate the engaging/disengaging member 34 or the engaged portion 
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between the inner ring 40 and the outer ring 37 smoothly, and the shifting mechanism 
35 can be cooled effectively. 

[0092] The lubricant that is scraped upward is, as shown by an arrow in Fig. 8, 
retumed from the upper communication section 61a to the final decelerator 13. 
[00931 As described above, according to the present invention, as the drive shaft 
and the driven shaft are fitted to be connected or disconnected by the 
engaging/disengaging member provided between the drive shaft and the driven shaft, 
they can be smoothly connected or disconnected even if there is difference in 
rotational speed between them. 

[0094] Therefore, no complex auxiliary mechanism such as a synchronization 
mechanism that is required to be provided and the drive switching system according 
to the invention can have a simple structure. 

[0095] Percussive noise at the time of connection and disconnection can be 
inhibited and as a result, the generation of noise in switching between the types of 
drive can be inhibited. 

[0096] As the switching unit can be mounted by imiting the switching unit and 
fixing it to the existing structure of the final reduction gear, it can be built without a 
large change of the existing structure. 

[0097] In the meantime, in an application to a different type, the change of the 
form of the connected driving shaft is enabled by changing the form of the second 
outer ring, as a result, is promptly enabled by a small structural change and the 
flexibility is greatly in:q)roved. 

[0098] As an opening is secured in a position close to the mechanism of the 
switching unit in assembling because the outer ring is axially divided into two, the 
assembly of the mechanism is facilitated. 

[0099] Allowing the drive mode switching device and the final decelerator to 
commxmicate with each other via the communicating section enables lubrication with 
common lubricant, which results in simplification of the lubricating construction. 
[00100] In addition, the provision of tiie oil filter at the commimicating section 
prevents circulation of dirt, cutting chips, or the like produced at the drive mode 



16 



0505-0950P 



shifting device and the final decelerator together with lubricant, thereby preventing 
deterioration of lubricant. 

[00101] Furthermore, providing a dust seal at the opening of the end portion of the 
casing that constitutes the shifting unit prevents dust, water or the like from entering 
into the shifting unit, thereby ensuring the structural integrity thereof. 
[00102] The invention being thus described, it will be obvious that the same may be 
varied in many ways. Such variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modifications as would be obvious to 
one skilled in the art are intended to be included within the scope of the following 
claims. 



